The factors which determine the choice of the material and the basic design for the vacuum chamber of the ISABELLE Colliding Storage Accelerator are reviewed. When the physical, thermal, electrical, and mechanical properties of the bulk material, as well as the various surface characteristics, are considered, it appears that a stainless tube covered with a copper sleeve is the best choice for the chambers in the magnet lattice of the rings. Aluminum is probably the most desirable material for those chambers in the experimental straight sections.
I. Introduction
The choice of the beam tube material and the associated vacuum components to be used in a colliding beam storage accelerator is a difficult task, particularly when the colliding rings use superconducting magnets. ISABELLE, the colliding proton-proton facility under construction at BNL, will be one of the first of this class of accelerators and, therefore, we shall use the design of its vacuum system as a basis for discussing the factors which influenced our choice of materials and structures.
II. Material Selection
The characteristics of the ISABELLE vacuum system have been presented in Ref. (1) . It confine the electrical fields which, at low frequency, would otherwise pass through the stainless envelope.
During the accelerating phase of the ISABELLE machine, the 8A average current in each ring will be bunched on the third harmonic of the revolution frequency with a bunching factor of approximately 3. Assuming a cosing square distribution of the azimuthal charge within a bunch, we can derive the average heating per unit length of the stainless chamber. It then follows that It is important to point out that continuous bunch beam operation would be impossible without the copper sleeve. For a machine with a cold bore, this added power would have to be entirely dissipated in the helium.
A cross sectional drawing of the bore tube and the surrounding super insulation is given in Fig. 1 
IV. Experimental Straight Sections
While the design of the vacuum chamber in the bending and special cells of the ISABELLE machine is essentially finalized, such is not the case for the experimental straight sections. Many possible variations of chamber designs have been considered in a number of summer studies.9,10 Aluminum, with its low density and low residual radioactivity, appears to be the most desirable material. For structures of equal strength, an aluminum experimental chamber would be half as massive as a stainless chamber.
